Accurately defining gas content critical value of regional prediction is important directive function to improve targeted outburst prevention and reduce the cost. Using Hebi area as case study, the outburst characteristics were analyzed, and the adsorption characteristic of Ⅱ1 seam was studied, lots of gas contents and working face prediction indexes were measured and its relation was studied. The relationship among gas pressure, gas contents and desorption index of drill cuttings was studied in laboratory. The results show that the metamorphism degree of HebiⅡ1 seam is high with strong adsorption ability, and it can adsorb more methane in the same gas pressure condition, eventually determine that the critical value of gas content is 9.0m3/t, which provides technical basis for mine scientific management and improving economic benefit.
Gas content is the most important index of gas regional prediction. "Provisions of Coal and Gas Outburst Prevention" defines gas content critical value as 8.0 m 3 /t, which has some rationality [1] . The difference of coal to gas adsorption ability is very big because of different coal metamorphism degree and damage type, and the adsorption quantity can increase one times in the same balance pressure [2] [3] [4] . Thereby, the gas content critical values of each outburst seam are different. Accurately defining the critical value of gas content has important guiding significance for improving the pertinence of the regional prediction and targeted outburst prevention and reducing the cost.
Hebi Area overview
Ⅱ 1 seam with simple and steady structure is the main extracting seam in Hebi Area which locate in the Permian Shanxi formation, and the thickness of coal seam is 4.0～15.0m. Mining area south and north ends for meagre coal and the middle ground for lean coal. Ⅱ 1 seam develops into a layer of tectonic coal in the coal seam or backplane due to layer slip structure.
Since the mines were built, there were 62 times of coal and gas outburst, 40 times is the typical outburst which accounts for 64.5%, and The rest are dumped out and press out. There are large outburst 16 times, accounting for 25.8%; medium outburst 10 times, accounting for 16.1%; small outburst 36 times, accounting for 58.1%. Most of the coal and gas outburst occurred in roadway head. Among the 62 times outburst, 41 times occurred on roadway head, accounting for 66.1%; 20 times occurred in rock cross-cut, accounting for 32.3%; only 1 times occurred in working face, accounting for 1.6%. Among the 62 times outburst, 41 times outburst occurred in geological tectonic belt, accounting for 87%.
The beginning outburst depth of Ⅱ 1 seam is 340m, and the beginning outburst elevation is -190m. Due to the beginning outburst occurred in the 1970s, the outburst point has not tested gas content data. Analyzing on the gas distribution of Ⅱ 1 seam, the gas content of beginning outburst point is above 10.0m 3 /t [5] .
2 Gas adsorption characteristics of Ⅱ 1 seam Adsorption constant reflects the adsorption ability of coal. It is also the main parameter in Langmuir equation, which mutual calculate gas pressure and gas content. Adsorption constant a means Langmuir volume, which indicates the unit mass object limit adsorption at a given temperature; Adsorption constant b is the inverse of Langmuir pressure which indicates not only coal adsorption ability but also gas adsorption speed. Generally speaking, if the b value is bigger, the more gas adsorption quantity by unit pressure drop, and the adsorption rate get higher.
Gas adsorption experiments
It took 18 coal samples in Ⅱ 1 seam, carrying out high-pressure adsorption experiments according to the standard (GB/T 19560-2008) in 30℃ conditions by the WY-98B automatic gas adsorption constants locator. Each experiment site collected 1kg samples, Crushed and screened the particles to take 0.17~ 0.25mm 100g. The test pressure range is 0~6.0 MPa, and the temperature is 30℃. The following parameters, such as adsorption constant a and b, the ash content, moisture content, volatile, apparent density of coal , true density, porosity and so on were tested. The results are shown in table 1.
Gas adsorption characteristics
The volatile of Ⅱ 1 seam in Hebi Area is between 11.19% and 17.45%, and the average value is 14.66%. The coal type is meager-lean coal from the value of volatile. Adsorption constant is 24.133~36.978m 3 /t, and the average value is 30.476%; Adsorption constant b is 0.680~1.907 MPa -1 , and the average value is 1.074 MPa -1 .
3 The definition of gas content critical value 3.1 The relationship of gas content and gas pressure 《Provisions of Coal and Gas Outburst Prevention》 puts gas content and gas pressure as the indexes of gas regional prediction, and defines the critical value of gas pressure as 0.74MPa (relative pressure), which has good application effect nationwide. Gas content and gas pressure has certain corresponding relation, Langmuir equation can be used to mutually calculate gas pressure and gas content. The results are shown in table 1. Gas pressure (relative pressure) 0.74MPa converted into gas content values, the results shown in Table 1 . In hebi Area, the gas pressure is 0.74 MPa corresponding to the gas content in 9.16~12.73 m 3 /t, average between 10.95 m 3 /t, increasing the safety factor, the gas content critical value was defined 9.0 m 3 /t.
The site inspection of gas content
The working face prediction indexes are related with such factors , ground stress, gas content, gas pressure, coal damage types and so on. Under the condition of little change in coal body structure, it mainly reflects the value of gas content and gas pressure. Through the research of the relationship between the working face prediction indexes and gas content parameters, the gas outburst hazard can be reflected from gas content. During coal roadway in Hebi #4,#6,#8,#10 mine, the residual gas content and the working face predictions parameters q,△h 2 were tested, the results are shown in table 2. Regression analysis on gas content and △h 2 is: △h 2 =9.6831×W
1.3668 ，R 2 =0.7399. the drilling cuttings desorption △h 2 are widely used as the working face prediction indexes , and the critical value is 300Pa, which has good application effect. When the △h 2 take 300 Pa, the gas content W is for 11.39 m 3 /t. According to the test data, increasing the safety factor, the gas content critical value was defined 9.0 m 3 /t.
Experimental study on gas content critical value
The adsorption/desorption gas experiment system was built. It takes 2 samples in Hebi Area, studies on the internal relations of the coal sample gas pressure, gas content and drilling cuttings desorption index △h 2 , K 1 by changing adsorption balance pressure. The test results are shown in table 3. 
